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[21], [7], [4], [3] $)$ . $M$ $G$
:
$E( \psi):=\frac{1}{2}\int_{M}|d\psi|^{2}v_{g}$ .





2 Eells-Lemaire ([6]) Jiang ([9])
2
2-





$(G, h)$ 2 $G$
$\psi$ : $(M, g)arrow(G, h)$ $C^{\infty}$
Maurer-Cartan $\theta$ $\psi$ $\alpha$
$\psi$ 2 $\delta d\delta\alpha+Tkace_{g}([\alpha, d\delta\alpha])=0$
(cf. 2.3). $\psi$
$\delta\alpha=0$
$(G, h)$ 2- $F(t)= \alpha(\frac{\partial}{\partial t})$
$F(0),$ $F’(0),$ $F”(0)$ (cf. 3 ).
2 $(\mathbb{R}^{2}, \mu^{2}g_{0})arrow(G, h)$ $g_{0}$
$\mathbb{R}^{2}$
$\mu$
$\mathbb{R}^{2}$ $C^{\infty}$ (cf. 4, 5
$)$ .
6 8 2
6 $(M, g)$ $(G/K, h)$
2 $\varphi$ $G$ Maurer-Cartan $\theta$ $\varphi$
$\psi$ : $Marrow G$ $\alpha=\psi^{*}\theta$ ( 6.2,
6.3). 7 1 2-
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1.
$(G, h)$ $(G/K, h)$
2 (cf. [6],
[9], [10] $)$ .
1.1. 2
$(M, g)$ $m$- $(N, h)$ $n$-
$M$ $N$ $C^{\infty}$ $C^{\infty}(M, N)$
$E( \psi)=\frac{1}{2}\int_{M}|d\psi|^{2}v_{g}$ ,






$\tau(\psi)=\sum_{i=1}^{m}B(\psi)(e_{i}, e_{i})$ , (1)
$\psi$ $B(\psi)$ $B(\psi)(X, Y)=\nabla_{d\psi(X}^{h},d\psi(Y)-$
$d\psi(\nabla_{X}Y)(X, Y\in X(M))$ $\nabla$ , $\nabla^{h}$ , $(M, g)$
$(N, h)$ Levi-Civita $\psi$ : $(M, g)arrow(N, h)$
$E(\psi)$
$\frac{d^{2}}{dt^{2}}|_{t=0}E(\psi_{t})=\int_{M}\langle J(V),$ $V\rangle g_{g}$
$J(V)=\overline{\triangle}V-\mathcal{R}(V),$ $\overline{\triangle}V=\overline{\nabla}^{*}\overline{\nabla}V=-\Sigma_{i=I}^{m}\{\overline{\nabla}_{e_{i}}(\overline{\nabla}_{e_{i}}V)-$
$\overline{\nabla}_{\nabla_{e}e_{i},i}V\}$ , $\mathcal{R}(V)=\Sigma_{i=1}^{m}R^{h}(V, d\psi(e_{i}))d\psi(e_{i})$ $\overline{\nabla}$
$\psi^{-1}TN$ $R^{h}$ $(N, h)$
$R^{h}(U, V)W=[\nabla_{U}^{h}, \nabla_{V}^{h}]W-\nabla_{[U,V]}^{h}W(U, V, W\in X(N))$
2-








$C^{\infty}$ $\psi$ : $(M, g)arrow(N, h)$ 2- $\tau_{2}(\psi)=0$
12.
$(N, h)$ $(G, h)$
$G$ $n$ $\mathfrak{g}$
$h$ Ad(G)- $\mathfrak{g}$ $\{$ , $\}$ $G$
$(N, h)$ $n$- $(G/K, h)$
$(G/K, h)$
$\mathfrak{g}$ Ad(G)-
$\langle\cdot,$ $\cdot\rangle=-B(\cdot,$ $\cdot)$ $B(\cdot,$ $\cdot)$
$\mathfrak{g}$ Killing
$G$ $k$ $(G/K, h)$
$g$ $\langle U+X,$ $V+Y\rangle=$
$-B(U, V)+B(X, Y)(U, V\in e, X, Y\in \mathfrak{m})$ $k$ $G$
$G$ $G/K$ $\pi$
$(G, k)$ $(G/K, h)$
$T_{\psi(x)}G(x\in M)$ $k_{\psi(x)}(\cdot,$ $\cdot)(x\in M)$
$T_{\psi(x)}G=V_{\psi(x)}\oplus H_{\psi(x)}$ , (5)
$\psi(x)\in G$
$V_{\psi(x)}=Ker(\pi_{*\psi(x)})=\{X_{\psi(x)}|X\in e\}$ , (6)
$\psi(x)$




$W(x)=W^{V}(x)+W^{H}(x)$ $(x\in M)$ , (8)
$W^{V},$ $W^{H}$ , ( $\mathcal{V}W,$ $\mathcal{H}W$ , ) $\Gamma(\psi^{-1}TG)$
$\Gamma(E)$ $E$ $C^{\infty}$
$Y\in \mathfrak{m}$ $\tilde{Y}\in\Gamma(\psi^{-1}TG)$







$f_{i}\in C^{\infty}(M)(i=1, \cdots, n)$
$x\in M$ $W^{H}(x)\in H_{\psi(x)}$
$W^{H}(x)= \sum_{i=1}^{n}f_{i}(x)X_{i\psi(x)}=\sum_{i=1}^{n}f_{i}(x)\overline{X_{i}}(x)$




$G$ $G/K$ $\pi$ $\psi(x)(x\in M)$
$\nabla,$ $\nabla^{k},$
$\nabla^{h}$ $(M, g),$ $(G, k),$ $(G/K, h)$
$\overline{\nabla},\overline{\overline{\nabla}}$ $\nabla^{k}$ $\psi^{-1}TG$ $\nabla^{h}$
$\varphi^{-1}T(G/K)$
2. 2- –
$\theta$ $G$ Maurer-Cartan $G$ $\mathfrak{g}$
1 $\theta_{y}(Z_{y})=Z,$ $(y\in G, Z\in g)$
$(M, g)$ $(G, h)$ $C^{\infty}$ $\psi$ $M$ $\mathfrak{g}$- 1-
$\alpha$ $\alpha=\psi^{*}\theta$
21 $\psi\in C^{\infty}(M, G)$ :
$\theta(\tau_{2}(\psi))=\theta(J(\tau(\psi)))=-\delta d\delta\alpha-Tkace_{g}([\alpha, d\delta\alpha])$ . (9)
22 $M$ 2 $\mathfrak{g}$- 1- $\alpha$ $\beta$ $M$ $\mathfrak{g}$-
2- $[\alpha, \beta]$
$[ \alpha, \beta](X, Y):=\frac{1}{2}\{[\alpha(X), \beta(Y)]+[\alpha(Y), \beta(X)]\}$ , (X $Y\in$ (M))
(10)
$hace_{g}([\alpha, \beta])$




$[ \alpha\wedge\beta](X, Y):=\frac{1}{2}\{[\alpha(X), \beta(Y)]-[\alpha(Y), \beta(X)]\}$ , $(X, Y\in X(M))$ .
(12)
23 $\psi\in C^{\infty}(M, G)$
(1) $\psi$ : $(M, g)arrow(G, h)$
$\delta\alpha=0$ (13)
(2) $\psi$ : $(M, g)arrow(G, h)2$
$\delta d\delta\alpha+Tkace_{g}([\alpha, d\delta\alpha])=0$ (14)
3. 2
$(M, g)=$ ( $\mathbb{R}$ , go) (1-
) $(G, h)$ $n$- $h$
$\psi$ : $\mathbb{R}\ni t\mapsto\psi(t)\in(G, h)$ $G$ $C^{\infty}$
$\alpha:=\psi^{*}\theta$ $\mathbb{R}$ $g$- 1- $\alpha$ $t\in \mathbb{R}$
$\alpha_{t}=F(t)dt$ $F$ : $\mathbb{R}\ni t\mapsto F(t)\in g$
$F(t)= \alpha(\frac{\partial}{\partial t}I=\psi^{*}\theta(\frac{\partial}{\partial t})=\theta(\psi_{*}(\frac{\partial}{\partial t}I)$ (15)
$\delta\alpha=-F’(t)$ $\psi$ : $(\mathbb{R}, g_{0})arrow(G, h)$
$\delta\alpha=0$ $\Leftrightarrow$ $F’=0$ $\Leftrightarrow$ $\psi$ : $\mathbb{R}arrow(G, h)$ ,
$\psi(0)=x$
$X\in g$ $\psi(t)=x\exp(tX)$ , $(t\in \mathbb{R})$
2 $\psi$ : $(\mathbb{R}, g_{0})arrow(G, h)$ (14)
$\delta d\delta\alpha=-\frac{\partial^{2}}{\partial t^{2}}(-F’(t))=F^{(3)}(t)$ (16)
Trace$g[ \alpha, d\delta\alpha]=[\alpha(\frac{\partial}{\partial t}),$ $d \delta\alpha(\frac{\partial}{\partial t}I]=[F(t), F’’(t)]$ (17)
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$\psi$ :($\mathbb{R}$ , go) $arrow(G, h)$ 2
$F^{(3)}-[F(t), F’’(t)]=0$ (18)
$C^{\infty}$
$\psi$ : $\mathbb{R}arrow G$ $\psi(t):=x\exp X(t),$ $x\in G,$ $X(t)\in \mathfrak{g}$
$F(t)= \theta(\psi_{*}(\frac{\partial}{\partial t}I),$ $\psi_{*}(\frac{\partial}{\partial t})\in T_{\psi(t)}G$ (19)
$\psi_{*}(\frac{\partial}{\partial t})=L_{\exp X(t)*e}(\Sigma_{n=0}^{\infty}\frac{(-adX(t))^{n}}{(n+1)!}(X’(t)))$ (cf. [8], $P$ . 95)
$F(t)= \sum_{n=0}^{\infty}\frac{(-adX(t))^{n}}{(n+1)!}(X’(t))$ (20)
$B_{i}\in g(i=0,1,2)$
$\{\begin{array}{l}F^{(3)}(t)=[F(t), F’’(t)],F(O)=B_{0}, F’(O)=B_{1}, F’’(O)=B_{2},\end{array}$ (21)
$F(t)$
3.1 $C^{\infty}$ $\psi$ : $\mathbb{R}arrow G$ $\psi(t)=x\exp X(t)$ ,
$(x\in G, X(t)\in g)$
$\alpha(\frac{\partial}{\partial t})=F(t)=\sum_{n=0}^{\infty}\frac{(-adX(t))^{n}}{(n+1)!}(X’(t))$ (22)
(1) $\psi$ :($\mathbb{R}$ , go) $arrow(G, h)$ 2-
$F^{(3)}(t)=[F(t), F’’(t)]$ (23)




: $F(s)=\Sigma_{i=1}^{3}x_{i}(s)X_{i}$ $x_{1}(s)=- \frac{a}{\sqrt{a^{2}+1}}\sin\frac{s}{\sqrt{a^{2}+1}}$ ,
$x_{2}(s)= \frac{a}{\sqrt{a^{2}+1}}\cos\frac{s}{\sqrt{a^{2}+1}},$ $x_{3}(s)= \frac{1}{\sqrt{a^{2}+1}}$ $a>0$
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4. $\mathbb{R}^{2}$ 2
2 $\psi$ : $(\mathbb{R}^{2}, g)\supset\Omegaarrow(G, h)$
$G$ $G$ $N$
$U(N)(\subset GL(N, \mathbb{C}))$ $G$
$\mathfrak{g}$
$G$ $U(N)$
$u(N)$ $\mathbb{R}^{2}$ $g$ $g=\mu^{2}g_{0}$
$\mu$
$\Omega$ $C^{\infty}$ $\mathbb{R}^{2}$ $(x, y)$
$g_{0}=dx\cdot dx+dy\cdot dy$
$C^{\infty}$ $\psi$ : $\Omega\ni(x, y)\mapsto\psi(x, y)=(\psi_{ij}(x, y))\in U(N)$




$\mathfrak{g}$- $A_{x}$ $A_{y}$ $C^{\infty}$ $\psi$ : $\Omegaarrow G$ $A_{x}=\psi_{\partial x}^{-1\partial}-4$
$A_{y}=\psi_{y}^{-1_{\frac{\partial}{\partial}4}}$
:
$\frac{\partial A_{y}}{\partial x}-\frac{\partial A_{x}}{\partial y}+[A_{x}, A_{y}]=0$. (24)
Maurer-Cartan $\theta$ $\psi$
$\alpha:=\psi^{*}\theta=\psi^{-1}d\psi=\psi^{-1}\frac{\partial\psi}{\partial x}dx+\psi^{-1}\frac{\partial\psi}{\partial y}dy=A_{x}dx+A_{y}dy$
41 2 $\mathbb{R}^{2}$ $\Omega$
$g=\mu^{2}g_{0}$ $g_{0}$ $\mu$ $\Omega$ $C^{\infty}$
$(G, h)$
$h$
(1) $\psi$ : $(\Omega, g)arrow(G, h)$
$\delta\alpha=0$ $\Leftrightarrow$ $\frac{\partial}{\partial x}A_{x}+\frac{\partial}{\partial y}A_{y}=0$ (25)
1- $\mathscr{H}$ $\alpha$ $d \alpha+\frac{1}{2}[\alpha\wedge\alpha]=0$
$\frac{\partial A_{y}}{\partial x}-\frac{\partial A_{x}}{\partial y}+[A_{x}, A_{y}]=0$ (26)
(2) $\psi$ : $(\Omega, g)arrow(G, h)2$
$\delta d\delta\alpha+Tkace_{g}([\alpha, d\delta\alpha])=0$ (27)





$\delta\alpha=-\mu^{-2}\{\frac{\partial}{\partial x}A_{x}$ $\frac{\partial}{\partial y}A_{y}\}$ $A_{x}=\psi_{\partial x}^{-1}\partial_{\mathscr{Q}}A$
$A_{y}=\psi_{\partial y}^{-1A}\partial$
(3) $\Omega$ $\mathfrak{g}$- 1-$\mathscr{H}$ $\beta$ $\Theta$
$\beta:=[A_{x}, \delta\alpha]dx+[A_{y}, \delta\alpha]dy$ . $\Theta:=d\delta\alpha-\beta$ , (29)
$\psi$ : $(\Omega, g)arrow(G, h)$ 2
$\delta\Theta=0$
5. 2-
$\mathbb{R}^{2}$ $\Omega$ $z=x+iy(i=\sqrt{-1})$ and
we put $A_{z}= \frac{1}{2}(A_{x}-iA_{y})$ $A_{\overline{z}}= \frac{1}{2}(A_{x}+iA_{y})$ $\mathfrak{g}^{c_{-}}$
$A_{\overline{z}}=\overline{A_{z}}$ (27) (28)
: $\delta\tilde{\Theta}=0_{0}$
$\tilde{\Theta}:=\{\frac{\partial}{\partial z}(\delta\alpha)-[A_{z}, \delta\alpha]\}dz+\{\frac{\partial}{\partial\overline{z}}(\delta\alpha)-[A_{\overline{z}}, \delta\alpha]\}d\overline{z}$
(30)
(26)
$\frac{\partial}{\partial z}A_{\overline{z}}-\frac{\partial}{\partial\overline{z}}A_{z}+[A_{z}, A_{\overline{z}}]=0$ (31)
$(\Omega, g)$ $(G, h)$ 2
$g=\mu^{2}g_{0}$ $\mu$
$\Omega$ $C^{\infty}$ $h$ $G$
3




$\frac{\partial}{\partial\overline{z}}B_{z}+\frac{\partial}{\partial z}B_{\overline{z}}+[B_{z}, B_{\overline{z}}]=0$ (33)
$\Psi$ : $(\Omega, g)arrow(G, h)$ $\Psi^{-1}\frac{\partial\Psi}{\partial z}=B_{z}$ ,
$\Psi^{-1}\frac{\partial\Psi}{\partial\overline{z}}=B_{\overline{z}}$
( 2 ) (32) $\Omega$ $g^{\mathbb{C}}$- $B_{z}$ $B_{\overline{z}}$ (30)
$\Omega$ $g^{\mathbb{C}}$- $A_{z}$ $A_{\overline{z}}$
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:$\{\begin{array}{l}\frac{\partial}{\partial z}(-2\mu^{-2}(\frac{\partial A_{z}}{z}+\frac{\partial A_{\overline{z}}}{\partial z}))-[A_{z}, -2\mu^{-2}(\frac{\partial A_{z}}{\partial\overline{z}}+\frac{\partial A_{\overline{z}}}{\partial z})]=B_{z},\frac{\partial}{\partial\overline{z}}(-2\mu^{-2}(\frac{\partial A_{z}}{z}+\frac{\partial A_{\overline{z}}}{\partial z}))-[A_{\overline{z}}, -2\mu^{-2}(\frac{\partial A_{z}}{z}+\frac{\partial A_{\overline{z}}}{\partial z})]=B_{\overline{z}},(34)-\frac{\partial}{\partial\overline{z}}A_{z}+\frac{\partial}{\partial z}A_{\overline{z}}+[A_{z}, A_{\overline{z}}]=0. .\end{array}$
( 3 ) (31) $\Omega$ $g^{\mathbb{C}}$- $A_{z}$ $A_{\overline{z}}$
$a\in G$ $C^{\infty}$ $\psi$ : $\Omegaarrow G$
$\psi^{-1}\frac{\partial\psi}{\partial z}=A_{z},$ $\psi^{-1}\frac{\partial\psi}{z}=A_{\overline{z}},$ $\psi(x_{0}, y_{0})=a$ (35)
51 $\psi$ : $(\Omega, g)arrow(G, h)2$
2 $\psi$ : $(\Omega, g)arrow(G, h)$
51 (1)A, Al, A2 AO :. A $\Omega$ 2 $\mathfrak{g}$- $(A_{x}, A_{y})$ ( $\Omega$
2 g$\mathbb{C}$ $(A_{z}, A_{\overline{z}})$ $A_{\overline{z}}=\overline{A_{z}}$
$)$ ,
$\Lambda_{1}$ (25) (32) $(A_{x}, A_{y})\in\Lambda$
$\Lambda_{2}$ 2 (28) $\delta\tilde{\Theta}=0$ $(A_{x}, A_{y})\in\Lambda$. Ao (26) (33) $(A_{x}, A_{y})\in\Lambda$
(2) 1 :. $\Omega$ 2 $\mathfrak{g}$- ( $B_{x}$ , By) (
$\Omega$ 2 g$\mathbb{C}$ $(B_{z}, B_{\overline{z}})$ $B_{\overline{z}}=\overline{B_{z}})$
. El
$\frac{\partial}{\partial x}B_{x}+\frac{\partial}{\partial y}B_{y}=0$ , (36)
( (32) ) $(B_{x}, By)=(B_{z}, B_{\overline{z}})\in$
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52 A 2 $C^{\infty}$ $\Phi_{i}(i=1,2)$
:
$\Phi_{1}(A_{x}, A_{y}):=(\frac{\partial}{\partial x}(-\mu^{-2}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y}I)-[A_{x},$ $- \mu^{-2}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y}I]$ ,
$\frac{\partial}{\partial y}(-\mu^{-2}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y}I)-[A_{y},$
$- \mu^{-2}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y}I])_{(37)}$
$\Phi_{2}(A_{x}, A_{y}):=(-\mu^{-2}.(\frac{\partial^{2}A_{x}}{\partial x^{2}}+\frac{\partial^{2}A_{x}}{\partial y^{2}}-\frac{\partial}{\partial y}[A_{x}, A_{y}])$
$- \frac{\partial\mu^{-2}}{\partial x}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y})-[A_{x},$ $- \mu^{-2}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y}I]$ ,
$- \mu^{-2}(\frac{\partial^{2}A_{y}}{\partial x^{2}}+\frac{\partial^{2}A_{y}}{\partial y^{2}}-\frac{\partial}{\partial x}[A_{x}, A_{y}])$




(1) $(B_{x}, B_{y})=(B_{z}, B_{\overline{z}})\in$ $(A_{x}, A_{y})=$
$(A_{z}, A_{\overline{z}})\in$ A : $\Phi_{2}(A_{x}, A_{y})=(B_{x}, B_{y})$ (or $\Phi_{2}(A_{z}, A_{\overline{z}})=$
$(B_{z}, B_{\overline{z}}))$ . $(A_{x}, A_{y})=(A_{z}, A_{\overline{z}})$ $A_{x}(x_{0}, y)$ ,
$A_{y}(x_{0}, y) \frac{\partial A_{x}}{\partial x}(x_{0}, y)$ $\frac{\partial}{\partial}A_{\Delta}x(x_{0}, y),$ $(x_{0}, y)\in\Omega$
(2) $\Lambda_{0}$ $\Phi_{1}=\Phi_{2}$
(3) $\Phi_{1}^{-1}(\Xi_{1})=\Lambda_{2}$ , $\Phi_{1}^{-1}(\text{ _{}1})\cap\Lambda_{0}=\Phi_{2}^{-I}(\Xi_{1})\cap\Lambda_{0}=\Lambda_{2}\cap\Lambda_{0}$
[ ] (1) $\Phi_{2}$ $\Phi_{2}(A_{x}, A_{y})=$ ( $B_{x}$ , By)
:
$\frac{\partial^{2}A_{x}}{\partial x^{2}}=-\frac{\partial^{2}A_{x}}{\partial y^{2}}+\frac{\partial}{\partial y}[A_{x}, A_{y}]-\mu^{2}\frac{\partial\mu^{-2}}{\partial x}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y})$
$-\mu^{2}[A_{x},$ $- \mu^{-2}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y})]-\mu^{2}B_{x}$ , (39)
$\frac{\partial^{2}A_{y}}{\partial x^{2}}=-\frac{\partial^{2}A_{y}}{\partial y^{2}}+\frac{\partial}{\partial x}[A_{x}, A_{y}]-\mu^{2}\frac{\partial\mu^{-2}}{\partial y}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y})$
$-\mu^{2}[A_{y},$ $- \mu^{-2}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y})]-\mu^{2}B_{y}$ . (40)
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(39) (40) Cauchy-Kovalevskaya
$n_{i}=2(i=1,2)$ (cf. [5], $p$ .
1305, 429 B):
(Cauchy-Kovalevskaya) $t$ $x=(x_{1}, \cdots, x_{m})$ $N$
$u_{i}(t, x)(i=1, \cdots, N)$ Cauchy :
$\{\begin{array}{l}\frac{\partial^{n_{i}}u_{i}}{\partial t^{n_{i}}}=F_{i}(t,x,D_{t}^{k}D_{x}^{p}u_{j})(i=1,\cdots,N)(41)\end{array}$
$\frac{\partial^{k}u_{i}}{\partial t^{k}}(t_{0}, x)=\varphi_{i}^{k}(x)(0\leq k\leq n_{i}-1;i=1, \cdots, N)$ ,
$p=(p_{1}, \cdots,p_{m})$ $|p|=p_{1}+\cdots+p_{m},$ $D_{t}^{k}D_{x}^{p}:=$
$\frac{\partial^{k}}{\partial t}\kappa\frac{\partial^{|.p|}}{\partial x_{1}p_{1}..\partial_{m^{p_{m}}}}$ (41) $k$ $p$







$\{\begin{array}{l}(\frac{\partial A_{x}}{\partial x})(x_{0}, y)=f_{1}(y), A_{x}(x_{0}, y)=f_{0}(y),(\frac{\partial A_{y}}{\partial x})(x_{0}, y)=g_{1}(y), A_{x}(x_{0}, y)=g_{0}(y).\end{array}$ (42)
$(A_{x}, A_{y})$
$\Omega$ $\mathscr{F}\cup\grave$ $(x_{0}, y_{0})$ $(x_{0}, y_{0})$
(39), (40) $(A_{x}, A_{y})$
$\Omega$
$\Omega$ (39), (40) $(A_{x}, A_{y})$
(1)
(2) $(A_{x}, A_{y})\in$ Ao (26)
$\frac{\partial}{\partial x}(\mu^{-2}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y},$ $)= \mu^{-2}(\frac{\partial^{2}A_{x}}{\partial x^{2}}+\frac{\partial^{2}A_{x}}{\partial y^{2}}-\frac{\partial}{\partial y}[A_{x}, A_{y}])$
$+ \frac{\partial\mu^{-2}}{\partial x}(\frac{\partial A_{x}}{\partial x}+\frac{\partial A_{y}}{\partial y})$ ,






$\theta$ $G$ Maurer-Cartan $G$ $g$-
1- $\theta_{y}(Z_{y})=Z(y\in G, Z\in g)$
$(M, g)$ $(G/K, h)$ $C^{\infty}$ $\varphi$
$\psi$ : $Marrow G$ $M$ $\mathfrak{g}$- 1- $\alpha$ $\alpha:=\psi^{*}\theta$
$\mathfrak{g}=t\oplus m$ $\alpha=\alpha_{S}+\alpha_{m}$
( [3]):
61 $C^{\infty}$ $\varphi$ : $(M, g)arrow(G/K, h)$
$t_{\psi(x)^{-1_{*}}} \tau(\varphi)=-\delta(\alpha_{m})+\sum_{i=1}^{m}[\alpha_{f}(e_{i}), \alpha_{m}(e_{i})]$ , $(x\in M)$
(43)
$\varphi$ : $(M, g)arrow(G/K, h)$
:




$+ \sum_{s=1}^{m}[[-\delta(\alpha_{m})+\sum_{i=1}^{m}[\alpha_{f}(e_{i}), \alpha_{m}(e_{i})],$ $\alpha_{\mathfrak{m}}(e_{s})],$ $\alpha_{\mathfrak{m}}(e_{s})]$ .
(45)
$\Delta_{g}$ $(M, g)$ $C^{\infty}$ ( ) Laplacian ‘
$\{e_{i}\}_{i=1}^{m}$ $(M, g)$ ( )
:
63 $(M, g)$ $m$- $(G/K, h)$
$n$- $\pi$ : $Garrow G/K$ $\varphi$ :
$(M, g)arrow(G/K, h)$ $C^{\infty}$ $\psi$ : $Marrow G$
$\varphi=\pi\circ\psi$ $\alpha=\psi^{*}\theta$ Maurer-
Cartan $\theta$ $\psi$ $\alpha=\alpha_{S}+\alpha_{m}$ $\alpha$ Cartan
$g=t\oplus \mathfrak{m}$
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(I) $\varphi$ : $(M, g)arrow(G/K, h)$
$- \delta(\alpha_{m})+\sum_{i=1}^{m}[\alpha_{f}(e_{i}), \alpha_{m}(e_{i})]=0$ , (46)
$\delta$ $\{e_{i}\}_{i=1}^{m}$ $(M, g)$
. $\varphi$ : $(M, g)arrow$. $(G/K, h)2$
$\triangle(-\delta(\alpha_{m})+\sum_{i=1}^{m}[\alpha_{C}(e_{i}), \alpha_{m}(e_{i})])$
$+ \sum_{s=1}^{m}[[-\delta(\alpha_{m})+\sum_{i=1}^{m}[\alpha_{f}(e_{i}), \alpha_{m}(e_{i})],$ $\alpha_{m}(e_{s})],$ $\alpha_{m}(e_{s})]=0$ .
(47)
$\triangle=\delta d$ $M$
$\emptyset$- $C^{\infty}$ $(M, g)$
( ) Laplacian
(II) $\alpha=\alpha_{f}+\alpha_{m}$ $(M, g)$ $\mathfrak{g}$- 1- $\alpha$
(24) (31), (25)( (28))
$M$ $G$ $\psi$ : $Marrow G(\varphi=\pi\circ\psi)$
$\varphi(p)=a\in G(p\in M)$ $C^{\infty}$- $\varphi$ : $Marrow G/K$
$\alpha=\psi^{*}\theta$
$\varphi$ $(M, g)$ $(G/K, h)$
( 2- )
7. 2-
71. $\varphi$ : $(\mathbb{R}, g_{0})arrow(G/K, h)$ $C^{\infty}$ $\psi$ : $\mathbb{R}arrow G$
$\varphi$ $(\varphi=\pi\circ\psi)$
$\alpha=\psi^{*}\theta=\psi^{-1}d\psi=F(t)dt$ $\mathbb{R}$ $g$- $1$ - $F$ $\mathbb{R}$




’] t–)- dAd$\not\in\not\in=$ )
$.$
’ $\psi(0)=x\in G$ $C^{\infty}-$
Cartan $g=t\oplus \mathfrak{m}$ $F(t)=F_{f}(t)+F_{m}(t),$ $\alpha_{S}=F_{f}(t)dt$ ,
$\alpha_{m}=F_{m}(t)dt$ $\delta\alpha=-F’(t)$ $\delta\alpha_{m}=$
$-F_{m}’(t)$ (44), (46)
$F_{m}’(t)+[F_{f}(t), F_{m}(t)]=0$ , (48)
2 (47) is







(48) $F_{m}’(t)=0$ $F_{m}(t)=X\in \mathfrak{m}$
( ), $F(t)=X\in \mathfrak{m}$
$\psi(t)=x\exp(tX)$ , $\varphi(t)=x\exp(tX)K\in G/K$ (50)
(49)
$-F_{m}’’’(t)+[[F_{m}’(t), F_{m}(t)], F_{m}(t)]=0$ . (51)
72. 1 2- 1
$(G/K, h)$ 2
(1) $(S^{n}, h)$ $G=SO(n+1)$ $\mathbb{R}^{n+I}$
$K=SO(n)$ $G$ $0={}^{t}(1,0,$ $\cdots,$ $0)$
$g=B0(n+1),$ $t=\mathfrak{s}0(n)$
Cartan $\mathfrak{g}=t\oplus \mathfrak{m}$ :
$g=\mathfrak{s}0(n+1)=\{X\in g\mathfrak{l}(n+1):X+{}^{t}X=O\}$ ,
$e=\epsilon 0(n)=\{\frac{(0|0\backslash }{\backslash 0|X_{1})}:X_{1}$ $\in \mathfrak{g}$ (n), $X_{1}+{}^{t}X_{1}=0\}$ ,
$\mathfrak{m}=\{u:=\frac{(0|-{}^{t}u\backslash }{\backslash u|O)}:u={}^{t}(u_{1},$
$\cdots,$ $u_{n})\in \mathbb{R}^{n}\}$ .
$\mathfrak{m}$- $C^{\infty}$ $F_{m}(t)=u(t)$ $F_{l}\equiv 0$ 2- (51)
$-u”’+\langle u’,$ $u\rangle u-\langle u,$ $u\rangle u’=0$ , (52)
$\langle,$ $\rangle$ $\mathbb{R}^{n}$ $\langle u,$ $v \rangle=\sum_{i=1}^{n}$ uivi $(u, v\in \mathbb{R}^{n})$
$u=(u_{1}, \cdots, u_{n})=(0, \cdots, 0,\hat{v}, 0, \cdots, 0)ith(i=1, \cdots, n)$
$u$ (52) $v”’=0$
$v(t)=D_{t}:=at^{2}+bt+c$ $a,$ $b$ $c$
$(S^{n}, h)$ 2 :




$G=SU(n+1)$ $\mathbb{C}P^{n}=\{[z]:z\in \mathbb{C}^{n+1}\backslash \{0\}\}$
$K$ $G$ $0={}^{t}[1,0,$ $\cdots,$ $0]$ Cartan
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$g=t\oplus m$ :
$\mathfrak{g}=\{X\in \mathfrak{g}\mathfrak{l}(n+1, \mathbb{C}):X+{}^{t}\overline{X}=O, trX=0\}$ ,
$t=\{$ $(\sqrt{-1}o$
a
$xo)$ : $a\in \mathbb{R},$ $X\in \mathfrak{g}\downarrow(n, \mathbb{C}),{}^{t}\overline{X}+X=O$ ,
$\sqrt{-1}a+trX=.0\}$ ,.
$\mathfrak{m}=\{z:=(\begin{array}{ll}0 -t_{\overline{Z}}z O\end{array}):z\in \mathbb{C}^{n}\}$ .
$\mathfrak{m}$- $C^{\infty}$ $F_{m}(t)=z(t)={}^{t}(z_{1}(t),$ $\cdots,$ $z_{n}(t))$ $F_{f}\equiv 0$ 2-
(51)
$-z”’+2\langle z,$ $z’\rangle z-\langle z’,$ $z\rangle z-\langle z,$ $z\rangle z’=0$ , (54)
$\langle z,$ $w \rangle=\sum_{i=1}^{n}z_{i}\overline{w_{i}}$ $t$ 2 $\mathbb{C}$n- $Z$ $w$
(54) $z(t)=z_{1}(t),$ $\cdots,$ $z_{n}(t)$
:
(i): $z_{1}(t)=\cdots=z_{n}(t)=D_{t}$ ,
$(ii)$ : $z_{1}(t)=$ $=z_{n}(t)=\sqrt{-1}D_{t}$ ,
(iii): $z_{1}(t)=\cdots=z_{n}(t)=(1+\sqrt{-1})D_{t}$ .
$(S^{n}, h)$ $\psi(t)$ $(\mathbb{C}P^{n}, h)$
2 :
$(i)$ : $\varphi(t)={}^{t}[\cos(\sqrt d_{t}),$ $\frac{1}{\sqrt{n}}Sin(\sqrt d_{t}),$ $\cdot\cdot$ $\frac{1}{\sqrt{n}}\sin(\sqrt d_{t})]$ ,
(ii); $\varphi(t)={}^{t}[\cos(\sqrt d_{t}),i(\sqrt d_{t}),$ $\cdots,$ $\frac{\sqrt{-1}}{\sqrt{n}}\sin(\sqrt d_{t})]$ ,
(iii):
$\varphi(t)={}^{t}[\cos(\sqrt{2n}d_{t}),$ $\frac{1+\sqrt{-1}}{\sqrt{2n}}\sin(\sqrt{2n}d_{t}),$ $\cdots,$ $\frac{1+\sqrt{-1}}{\sqrt{2n}}\sin(\sqrt{2n}d_{t})]$ ,
$d_{t}:= \frac{a}{3}t^{3}+\frac{b}{2}t^{2}+ct$ $a,$
$b$ $C$
$\varphi$ : $(\mathbb{R}, g_{0})arrow(\mathbb{C}P^{n}, h)$ $a=b=0$
(3) $(\mathbb{H}P^{n}, h)$
$G=Sp(n+1)=\{x\in U(2n+2)|^{t}xJ_{n+1}x=J_{n+1}\}$
$J_{n+1}=(\begin{array}{ll}O I_{n+1}-I_{n+1} O\end{array})$ $I_{n+1}$ $n+1$
$G$ $=1*_{i}$ $\mathbb{H}P^{n}=\{[z]:z\in \mathbb{H}^{n+1}\backslash \{0\}\}$
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$K=Sp(1)\cross Sp(n)$ $G$ $0={}^{t}[1,0,$ $\cdots,$ $0]$
Cartan $g=e\oplus \mathfrak{m}$ :
$\mathfrak{g}=\epsilon \mathfrak{p}(n+1)=\{(\begin{array}{ll}A B-\overline{B}\overline{A} \end{array})|A,$ $B\in M_{n+1}(\mathbb{C}),{}^{t}\overline{A}+A=O,{}^{t}B=B\}$ ,
$t=B\mathfrak{p}(1)\cross\epsilon \mathfrak{p}(n)=\{$ $|x\in$ $\sqrt{}\sim$ $\mathbb{R}$ , $y\in \mathbb{C}$ ,
.
$X,$ $Y\in M_{n}(\mathbb{C}),{}^{t}\overline{X}+X=0,{}^{t}Y=Y\}$ ,
$\mathfrak{m}=\{(Z,W) = \mathfrak{l} |Z,W\in M(1,n,\mathbb{C})\}$ .
$C^{\infty}m$- $F_{m}(t)=((Z(t), W(t))$ ( $Z=Z(t)=(z_{1}(t), \cdots, z_{n}(t))$
$W=W(t)=(w_{1}(t), \cdots, w_{n}(t))$ ) $F_{t}\equiv 0$
$F_{m}$ 2- (51)
$\{\begin{array}{l}-Z’’’-(|Z|^{2}+|W|^{2})Z+(2\langle Z, Z’\rangle+2\langle W, W’\rangle-\langle Z’, Z\rangle-\langle W’, W\rangle)Z+(\langle Z’, \overline{W}\rangle-\langle W’, \overline{Z}\rangle)\overline{W}=0,-W’’’-(|Z|^{2}+|W|^{2})W+(2\langle Z, Z’\rangle+2\langle W, W’\rangle-\langle Z’, Z\rangle-\langle W’, W\rangle)W+3(\langle Z’, \overline{W}\rangle-\langle W’, \overline{Z}\rangle)\overline{Z}=0.\end{array}$
$Z’=(z_{1^{l}}(t), \cdots, z_{n}’(t))$ $\langle Z,$ $W \rangle:=\sum_{i=1}^{n}z_{i}(t)\overline{w_{i}(t)}$
$\mathbb{H}P^{n}$ 2
:
(i) $\varphi(t)=[\cos(\sqrt d_{t}),$ $- \frac{1}{\sqrt{n}}\sin(\sqrt d_{t}),$ $\cdots,$ $- \frac{1}{\sqrt{n}}\sin(\sqrt d_{t})]$ ,
(ii) $\varphi(t)=[\cos(\sqrt d_{t}),$ $i \frac{1}{\sqrt{n}}\sin(\sqrt d_{t}),$ $\cdots,$ $i \frac{1}{\sqrt{n}}\sin(\sqrt d_{t})]$ ,
(iii) $\varphi(t)=[\cos(\sqrt d_{t}),$ $-j \frac{1}{\sqrt{n}}\sin(\sqrt d_{t}),$ $\cdots,$ $-j \frac{1}{\sqrt{n}}\sin(\sqrt d_{t})]$ ,
(iv) $\varphi(t)=[\cos(\sqrt d_{t}),$ $k \frac{1}{\sqrt{n}}\sin(\sqrt d_{t}),$ $\cdots,$ $k \frac{1}{\sqrt{n}}\sin(\sqrt d_{t})]$ .







8.1. we will treat with bihar-
monic maps of $(M, g)$ $(G/K, h)$ 2-







$\Omega$ $N=G/K$ $C^{\infty}$ $\psi$ :
$\Omegaarrow G$ $\varphi=\pi\circ\psi$
$\pi$ : $Garrow G/K$ $G$ Maurer-Cartan $\theta$
$\psi$ :
$\alpha=\psi^{-1}d\psi=\psi^{-1}\frac{\partial\psi}{\partial x}dx+\psi^{-1}\frac{\partial\psi}{\partial y}dy=A_{x}dx+A_{y}dy$ ,
$\Omega$ $A_{x}:=\psi_{\partial x}^{-1A}\partial$ $A_{y}:=\psi_{\partial y}^{-1A}\partial$ Cartan
$g=f\oplus \mathfrak{m}$ :
$A_{x}=A_{x,t}+A_{x,m}$ , $A_{y}=A_{y,t}+A_{y,m}$ .
$\alpha$ : $\alpha=\alpha_{f}+\alpha_{m}$ .
$\alpha_{f}=A_{x,f}dx+A_{y,f}dy$ , $\alpha_{m}=A_{x,m}dx+A_{y,m}dy$
81 $\Omega\subset \mathbb{R}^{2}$ $g=\mu^{2}g_{0}$ $\mu>0$
$\Omega$ $C^{\infty}$ $g_{0}=(dx)^{2}+($dy $)^{2}$ $\mathbb{R}^{2}$ $(x, y)$
$(G/K, h)$ $\pi$ : $Garrow G/K$
$\Omega$ $G/K$ $C^{\infty}$
$\psi$ : $\Omegaarrow G$ , $\varphi=\pi\circ\psi$ $\alpha=\psi^{*}\theta$ $G$
Maurer-Cartan $\theta$ $\psi$ Cartan
$g=t\oplus \mathfrak{m}$ $\alpha=\alpha_{f}+\alpha_{m}$
(1) $\varphi$ : $(\Omega, g)arrow(G/K, h)$
:
$\frac{\partial A_{x,m}}{\partial x}+\frac{\partial A_{y,\mathfrak{m}}}{\partial y}+[A_{x,f}, A_{x,m}]+[A_{y,f}, A_{y,m}]=0$ . (55)
(2) $\varphi$ : $(\Omega, g)arrow(G/K, h)$ 2 (47)
(3) (26)
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(4) $\psi$ , $\alpha_{e}\equiv 0$ ,
-{-$\partial\partial$x22 $+$ -$\partial\partial$y22}($\mu$-2{-$\partial\partial$Px $+$ -$\partial\partial$Qy}) $+$ [[$\mu$-2{-$\partial\partial$Px $+$ },P],P]
$+[[ \mu^{-2}\{\frac{\partial P}{\partial x}+\frac{\partial Q}{\partial y}\},Q],Q]=0$ ,
$[P, Q]=0$ , $- \frac{\partial P}{\partial y}+4\partial\partial x=0$ $P:=\alpha_{x,m}$
$Q:=\alpha_{y,m}$ $\mu=1$ $\varphi$ 2
:
$-P_{xxx}-P_{xyy}-Q_{xxy}-Q_{yyy}+[[P_{x}+Q_{y}, P], P]+[[P_{x}+Q_{y}, Q], Q]=0$ ,
$[P, Q]=0$ , $P_{y}-Q_{x}=0$ $P_{x}= \frac{\partial P}{\partial x}$ ,
82. 2- 81 2-
82 $(G/K, h)$ 2 $g=e\oplus \mathfrak{m}$
Cartan $a$ $\mathfrak{g}$ $\mathfrak{m}$ $X,$ $Y\in a$
$a$
(1) 2 $m$- $P(x, y)=(a_{1}x^{2}+b_{1}x+c_{1})X$ $Q(x, y)=$
$(a_{2}y^{2}+b_{2}y+c_{2})Y$ $a_{i},$ $b_{i}$ ci $(i=1,2)$
$P$ $Q$ 2
$P$ $Q$ $\Omega$
$G$ $C^{\infty}$ $\psi$ $\varphi=\pi\circ\psi$ $(\Omega, g_{0})$ $(G/K, h)$
$\varphi(0,0)=x_{0}\in G$ 2-
$x_{0}\in G/K$ $\varphi$ : $(\Omega, g)arrow(G/K, h)$
$a_{i}=b_{i}=0(i=1,2)$
(2) $G$ $GL(N, \mathbb{C})$
$C^{\infty}$ $\psi$ : $\Omegaarrow G$ $\varphi=\pi 0\psi$







$\frac{1}{\sqrt{n}}\sin(\sqrt{}(d_{x}+d_{y})),$ $\cdots,$ $\frac{1}{\sqrt{n}}\sin(\sqrt{}(d_{x}+d_{y})))$ ,





$(\mathbb{R}^{2},g_{0})$ $(\mathbb{C}P^{n}, h)$ 2-
(3) $\varphi_{3}(t)=^{t}(\cos(\sqrt{}(d_{x}+d_{y}))$ ,
$\frac{k}{\sqrt{n}}\sin^{(}\sqrt{}(d_{x}+d_{y})),$ $\cdots,$ $\frac{k}{\sqrt{n}}\sin(\sqrt{}(d_{x}+d_{y})))$ ,
$(\mathbb{R}^{2}, g_{0})$ $(\mathbb{H}P^{n}, h)$ 2
$i,$ $j$ $k$ $i^{2}=j^{2}=k^{2}=-1$ $ij=k$
$t=x$ $t=y$ $d_{t}= \frac{a}{3}t^{3}+$
$\frac{b}{2}t^{2}+ct$
$\varphi_{i}(i=1,2,3)$ ( $\mathbb{R}^{2}$ , go) $(S^{n}, h),$ $(\mathbb{C}P^{n}, h)$
$(\mathbb{H}P^{n}, h)$ $a=b=0$
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